There is significant debate around the best model of funding and delivery of health care services nationally and internationally, including long-term care (LTC). For example, in the late 1990s the United States (US) experienced a shift to prospective payment in the LTC sector. Funds were allocated based on the resident characteristics that relate to the intensity of care and services that the resident required (Cunningham 1999; White 2003) . Receipt of rehabilitation, based on the number of minutes received over a 7-day period, was the only service provided within LTC homes that classified residents into resource groups. Not surprisingly, there was an increase in the number of residents receiving rehabilitation after the prospective payment system was implemented. Much debate has been generated with some advocating that payment for rehabilitation should be tied not only to amount provided but also to appropriateness of services (Cunningham 1999) . Indeed, there continues to be a transformation in the US health care system from fee for service to valuebased reimbursement methods including bundling services for episodes of care (Mayes 2011; Kuhn and Lehn 2015) . In Canada, providing value-based rather than volume-based reimbursement has also been identified as a priority (Prada and Brown 2012; Hellsten et al. 2016) . With growing health care costs, value-based, block funding encourages health care providers to be accountable for the quality of services provided by presenting a financial incentive for improved coordination of care and avoidance of unnecessary costs (Prada and Brown 2012; Kuhn and Lehn 2015) . While change to a block-based payment system has resulted in reduced costs and improved coordination of care (Casale et al. 2007; Struijs and Baan 2011; Hellsten et al. 2016) , the effect on the quality of care has not been evaluated.
A new policy was implemented for publicly funded physical therapy (PT) in Ontario, Canada, in August 2013 (Ontario) . Most residents in Canadian LTC homes are long stay (i.e., reside in the home for more than 90 days), have multiple comorbidities, and remain in the home until end of life (Hirdes et al. 2011) . Publicly funded PT was removed from the Ontario health insurance act and was reformed to a budget-based program. PT service providers now receive a block of funds per bed per year, rather than the previous feefor-service model that was directly billed to the Ontario Health Insurance Plan (OHIP) (Alliance 2013; Ontario 2016 ). The new model includes strict eligibility criteria where PT is to be used to improve physical function and mobility rather than providing maintenance and exercise programs. Residents now must be discharged once therapeutic goals are achieved or can be achieved in other programs such as exercise, falls prevention, or activation (e.g., therapeutic recreation programs; Ontario 2016 ). An additional per diem allotment was provided for residents to participate in general falls prevention and exercise classes that may or may not be provided by a physical therapist (Alliance 2013; CARP 2013) .
The intention of the change was to improve access to publicly funded rehabilitation services across Ontario, to improve efficiency and accountability, and to shift from a volume-based billing model fraught with potential and real abuse to a block-based model placing resources where they are most needed (Casale et al. 2007; Ontario 2016) . While the reform was designed to improve PT service delivery in LTC and was supported by the Ontario Physiotherapy Association (Smart A 2013) , the resultant changes were controversial with court cases attempting to challenge the reform (Boyle 2013) and potential indirect disruption to other rehabilitation services such as occupational therapy (Ontario Society of Occupational Therapists 2018) . Unanswered questions remain regarding the effect of the policy and funding change for PT in LTC in Ontario. Therefore, the objectives of this study were (1) to describe and examine the proportion of residents receiving rehabilitation services, and the ADL and falls QIs performance before and after the policy change; and (2) to evaluate the effect of the policy change on facility-level ADL and falls QIs. Facility-level ADL and falls QIs were chosen as they are the most commonly used construct to evaluate the effect of rehabilitation interventions in LTC (Crocker et al. 2013a) , and have previously been identified as potential measures of quality of rehabilitative care. We hypothesized that the proportion of residents receiving PT and OT would decrease after the policy change and that there would be a decrease in performance on the ADL QIs, specifically the ones measuring mid-loss ADL performance.
METHODS
The study was a retrospective, secondary data analysis. Data were obtained from the Resident Assessment Instrument Minimum Data Set (RAI) 2.0 Physical Therapy Episode of Care in Long-Term Care(Centers for Medicare & Medicaid Services, Baltimore, MD) for all LTC homes in Ontario. Complex-continuing care facilities were excluded from the analyses, as their levels of service provision are different from those of LTC homes and they did not experience the same change in service provision. The RAI 2.0 is a valid and reliable standardized assessment tool administered by trained assessors within LTC homes, which combines chart review with interaction with residents, their families, and the clinicians who work with them (Morris et al. 1997; Poss et al. 2008; Mor et al. 2011) . The RAI 2.0 is administered in Canadian LTC homes within 14 days of admission, on a quarterly basis thereafter, or if there is a significant change in status.
For this study, QIs are defined as aggregated resident-level data expressed as a fraction where the numerator is the number of residents with a particular outcome, and the denominator is the number of residents at risk for developing that outcome who are not otherwise excluded (Berg et al. 2002; Frijters et al. 2013) . QIs have been shown to have adequate to good reliability and to validly capture quality of care activities and strategies within the home (Mor et al. 2003a, b) . The calculated QIs were risk adjusted through restriction, indirect standardization, and stratification with direct standardization to allow for fair comparison across residents and facilities ( Jones et al. 2010) . Restriction excludes residents that do not reflect the quality of care within a home (e.g., new admissions). Residents are then sorted into strata based on their risk level (i.e., low, medium, and high) relative to a cross-national standardization sample. Indirect standardization was performed within each stratum by performing multivariable adjustment for individual resident-level characteristics (e.g., cognition). While some researchers have expressed concern that risk adjustment allows poor quality to be adjusted away, we feel the importance of fair comparisons between homes and across resident populations outweighs this concern. Additionally, previous work has demonstrated the validity of third-generation risk adjustment ( Jones et al. 2010) , while no work to date has confirmed this concern. Table 1 provides a detailed description of covariates used for adjustment for each QI. Regression coefficients were used to determine the expected number of residents triggering the QI in a given facility, and strata-specific scores were combined using weights from the standard population, to provide a final absolute value between zero and one ( Jones et al. 2010) . Homes with QI denominators with a value fewer than 30 were excluded, as the estimate becomes unstable at this point. Table 1 provides a description of the seven ADL and one falls QI that were calculated for each facility in Ontario for all fiscal quarters (3-month periods) between the period of January 1, 2011 to March 31, 2015. The proportion of residents receiving rehabilitation services (PT, occupational therapy, nursing rehab, therapeutic recreation, and speech-language pathology) in Ontario is presented as percentages for each fiscal quarter (3-month periods) from January 1, 2011 to March 31, 2015. The proportion of residents receiving PT at four levels is also presented and was calculated in accordance with the Resource Utilization Groups-III (RUG-III) rehabilitation classifications: (1) those receiving no PT; (2) those receiving <45 minutes on <3 days of the week; (3) those receiving 45-150 minutes on 3-5 days of the week; (4) those receiving more than 150 minutes on more than 5 days of the week (Fries et al. 1994) . The proportion of residents receiving each rehabilitation service was calculated by dividing the number of residents receiving the service by the number of assessments within the home.
To describe the ADL and falls QIs over time, a box plot for each QI across each fiscal quarter was created. As the 20th and 80th percentile and median are clinically meaningful for QI interpretation (Zimmerman 2003) , the box plot was created such that the bottom on the box represents the 20th percentile, the top represents the 80th, and the line inside the box indicates the median. A linear mixed regression model using a Toeplitz covariance structure (Hedeker and Gibbons 2006) was run to test the effect of policy change on the QIs, and random intercept and slope models were tested. The policy change variable was treated as a binary predictor (1 for the quarters after the second fiscal quarter of 2013 or 0 otherwise). As the main hypothesis pertains to PT and how the policy change affected the amount of PT received, our mixed models included interaction effects between PT and the policy change, while adjusting for facility-level covariates. The facility-level covariates were as follows: the size of the LTC home (medium: 30-99 beds, or large: 100+ beds), whether the facility was in an urban (>100,000 people in a metropolitan area) or rural (10,000-100,000 people) location (du Plessis et al. 2002) , the health region the home in which the home is located (the fourteen local health integrated networks in Ontario), and the neighborhood income quintile. Variables were retained within the model at a significance level of 1 percent. All statistical analyses were conducted in SAS version 9.4 (SAS Institute Inc., Cary, NC).
RESULTS
The effective sample size was 589 homes. Most homes had over 100 beds (N = 363; 61.6 percent) and were in urban areas (N = 462; 78.4 percent).
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After the policy change, fewer residents received PT overall (Figure 1 ). Prior to the change, 84.6 percent of residents received any amount of PT (on average) across homes, compared with 56.6 percent afterward (Figure 1 ). In the fiscal quarter from October 1 to December 31, 2010, residents who received PT received a mean of 49.1 minutes of PT over 2.9 days, and a median of 45.0 minutes of 3.0 days. From January 1 to March 31, 2015, residents who received PT received a mean of 44.2 minutes of PT over 2.5 days, and a median of 45.0 minutes over 3.0 days. Therefore, fewer residents are now receiving PT overall, but the residents are (on average) receiving similar amounts of PT. There was an increase in the proportion of residents receiving the lowest amount of PT (<45 minutes on <3 days per week) from 18.2 to 22.2 percent, and a decrease in those receiving 45 to 150 minutes over 3-5 days of the week from 65.8 to 32.9 percent (Figure 1) . However, the proportion of residents receiving more than 150 minutes over more than 5 days remained very small (0.5-0.2 percent; Figure 1 ). There was a steady decrease in nursing rehab from more than 42.0 percent to 16.8 percent from 2011 to 2015 (Figure 2) . However, the decrease does not appear to be influenced by the policy change (Figure 2) . Similarly, the proportion of residents receiving therapeutic recreation services decreased from 9.8 percent to 6.3 percent and did not appear to be affected by the policy change (Figure 2 ). Less than 5 percent and <1 percent of residents received occupational therapy and speech-language pathology services, respectively, Physical Therapy Episode of Care in Long-Term Careregardless of time (Figure 2 ). Yet, the proportion of residents receiving occupational therapy decreased from 2.5 percent to 1.0 percent, and the decrease was steeper after the policy change (Figure 2 ). The proportion of residents receiving speech-language pathology remained at 0.3 percent across time (Figure 2) .
QIs over Time (Figure 3a and b) , indicating the difference between homes scoring excellent and poor remained unchanged over time.
Effect of the Policy Change on QIs
At the bivariate level, a higher proportion of residents not receiving any PT was the only predictor variable that was significantly associated with poorer performance on the QIs measuring the proportion of residents with worse overall ADLs and who had fallen in the last 30 days (Table 2 ). However, the interaction between the proportion of residents receiving no PTand the policy change was significant for the QIs measuring the proportion of residents with improved late-loss and early-loss ADLs, with higher proportions of residents not receiving PTassociated with worse performance on the QIs (Table 2) .
The proportion of residents receiving PTat the lowest amount (<45 minutes over <3 days) did not have a statistically significant relationship with any of the QIs in any of the bivariate models (Table 2) . However, once entered into the models as an interaction term between the lowest amount of PT and the policy change, there was a statistically significant (p < .01) relationship 
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with improved performance on the QIs measuring the proportion of residents with worse late-loss, early-loss, and overall ADLs (Table 2 ). This means that there is a positive relationship between the lowest amount of PTand improved performance on the QIs measuring prevention of late-and early-loss ADL decline. Conversely, the interaction between the proportion of residents receiving the lowest amount of PT and the policy change was significantly associated with poorer performance on the QIs measuring the proportion of residents with improved late-and early-loss ADLs. That is, after the policy change, the proportion of resident receiving the lowest amount of PTwas associated with better performance for preventing early-and late-loss ADL decline but worse performance at improving the same ADLs.
In the bivariate models, the proportion of residents receiving the second most time intensity of PT (45-150 minutes over 3-5 days) was associated with improved performance on the QI measuring the proportion of residents with worse overall ADLs and falls, and with poorer performance for worse earlyloss and improved early-loss ADLs. The interaction with the policy change and the second amount of PT was statistically significantly associated with improved performance on the QIs measuring the proportion of residents with worse late-loss, and improved late-and early-loss ADLs (Table 2 ). In conclusion, after the policy change, the second amount of PTwas associated with better performance on the QIs measuring prevention of late-loss ADL decline, and improvement of late-and early-loss ADLs.
Contrarily, the proportion of residents receiving the highest amount of PT (more than 150 minutes over more than 5 days) only remained significant in the bivariate models where it was associated with improvement on all the QIs measuring a decline in ADL status and falls (Table 2 ). There was no statistically significant relationship with the interaction between the highest amount of PTand the policy change for any of the QIs.
DISCUSSION
Our study explored the change in rehabilitation services and QIs over time, and the effect of a policy change that occurred in Ontario, Canada, in 2013. The results of our study indicate that the policy change may have improved some elements of care, but there is still room for improvement in delivering rehabilitative care in LTC. The overall proportion of residents receiving PT in LTC decreased after the policy change in 2013. Fewer residents received more time-intensive PT, but the residents receiving PT received the same amount on average. The policy and subsequent change in delivery of PT was associated with improved performance on several of the ADL QIs, but worse performance on others. The proportion of residents receiving more time-intensive PT was associated with improved performance on QIs measuring Physical Therapy Episode of Care in Long-Term Careimprovement of ADL function, and the proportion of residents receiving less time-intensive PT was associated with prevention of ADL decline. However, the proportion of residents receiving no PT and the least time-intensive PT was also associated with poorer performance on ADL QIs measuring improvement. Our analyses were conducted at the facility level. Thus, the results must be interpreted with caution to avoid ecological fallacy, where observations made at the facility level are interpreted at the resident level (Saunders et al. 2016) .
The policy change has begun to move rehabilitation in LTC in Ontario in the right direction by increasing accountability and better targeting of services. However, we need to continue to determine how to best help residents improve their ADLs. Although the policy change was associated with improvement in QIs measuring prevention of ADL decline, it was also associated with worsening of the QIs measuring ADL improvement for the proportion receiving no PT and the lowest amount of PT. Additionally, over the 4 years included in our study, QIs measuring improvement in all levels of ADLs (i.e., early-, mid-, and late-loss ADLs) are demonstrating worse performance over time irrespective of PT involvement. Although the magnitude in improvement and decline were both small at around 2-3 percent, there is no reported clinically meaningful change for any of the QIs, and interpretation of QIs is more meaningful relative to the sample mean (Berg et al. 2002; Zimmerman 2003) . Additionally, QIs are indicators of potential problems and a starting point for further clinical investigation (Zimmerman 2003) . Therefore, interpretation of the change in QIs over time should not be placed on the magnitude but on the direction of the change. It is concerning that on average, Ontario's LTC homes are performing worse at improving residents' ADLs. This is especially concerning for the subgroup of residents that have the potential to improve. Therefore, we urge policy makers to continue to dialogue with and support researchers around determining the best model of funding and delivery of rehabilitation in LTC to support residents to improve their ADLs. 
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Prior to the policy change, a large proportion of residents in Ontario LTC homes received PT services in comparison with other Canadian provinces. Indeed, over 80 percent of residents in Ontario received PT, while the proportion of residents in the other provinces ranges from 5.8 to 29.5 percent (McArthur et al. 2015) . Although rates decreased to 55 percent after the policy change, Ontario still has the highest percentage of residents receiving PT services. The decrease in residents receiving PT services is expected given the shift to an emphasis on strict eligibility criteria (Alliance 2013; Ontario 2016) .
Although a smaller proportion of residents are receiving services, our study demonstrated there was an association with a decreased proportion receiving the second most time-intensive PT and better performance on the QIs measuring ADL improvement. Conversely, after the policy change, the proportion of residents receiving no PT and the least time-intensive amount of PT (<45 minutes over <3 days) was associated with worse performance on QIs measuring improvement in ADL function, but also improved performance on QIs measuring prevention of ADL decline. Our results suggest that less time-intensive PT may be more effective at preventing decline rather than facilitating improvement. Indeed, small positive effects on ADLs have only been seen in studies where interventions were delivered two to three times per week for 45-75 minutes (Crocker et al. 2013b) . Physical therapists and other rehabilitation professionals practicing in LTC should ensure they are delivering services that are appropriate and sufficiently intense to induce change if the residents' goal is to improve their ADLs. Therefore, if the goal of treatment is to improve ADLs, residents should be receiving more time-intensive PT.
Perhaps these associations are related to the focus on strict eligibility, so residents who would benefit most from time-intensive PT are receiving it. Unfortunately, LTC homes in Ontario do not use supports built into the RAI 2.0 for assisting with clinical decision making around targeting of rehabilitation services called clinical assessment protocols (CAPs). Additionally, one of the items for the current ADL CAP to be triggered to facilitate improvement is that the resident is receiving PT; a circular argument for referring someone to PT. Advances need to be made in developing tools to assist clinicians in determining who to target for rehabilitation services in LTC. Researchers should continue to develop the RAI 2.0 CAPs to ensure residents who would benefit from more intense rehabilitation services are receiving those services. Specifically, receiving PT should be removed as a trigger for the ADL CAP, and future trials should examine the effect of using the CAPs to identify those eligible for time-intensive PT and those eligible for maintenance programs (e.g., exercise classes) on resident outcomes. Alternatively, a separate "Rehab CAP" could be developed that triggers for residents that delineate which rehabilitation services the resident should be referred to. Items that could be included in the CAP are recent fluctuations in status such as falls, pneumonia, worsening ADL performance, or increasing pain.
An aim of the policy change was to shift away from PTservices functioning as maintenance and prevention programs, and rather focus on improving physical function and mobility (Ontario 2016) . Residents are to be discharged to other programs within the home for maintenance, such as exercise classes, once their therapy goals have been met (Ontario 2016) . Granted, there may be a higher proportion of residents receiving low volume "maintenance" PT services because of a lag of paradigm shift from providers who worked before the policy change, or there may be a lack of other programs available in the home to accommodate the change. For example, in our study OT services decreased after the policy change and there was no change in therapeutic recreation or nursing rehab services to adjust for the reform. Therapeutic recreation or nursing rehab categories likely do not capture the extent to which exercise classes within the home are being delivered by other professionals, such as fitness instructors or kinesiologists. Nonetheless, a recent study revealed that the effects of 3 months of an individually tailored exercise program are reversed within 3 months of detraining (Frandin et al. 2016) . Therefore, future work should determine whether residents who are discharged from PT are supported by other programs within the home, such as exercise classes or nursing rehab, and if these programs are effective at preventing functional decline.
There are parallels between the PT policy change in Ontario and other initiatives in the United States that have shifted from volume-to value-based funding, such as bundled payment for care improvement (BPCI) initiatives and accountable care organizations (ACOs). Briefly, BPCI refers to grouping medical services across a prespecified episode of care (e.g., acute or postacute periods) with the goal of reducing cost while improving health care quality (Dummit et al. 2016; Siddique and Mehta 2017 ; The Lewin Group 2017; Centers for Medicare & Medicaid Services 2017). ACOs are groups of health care providers (e.g., physicians, allied health) who work together to ameliorate the value of care (Nyweide et al. 2015; Siddiqi et al. 2017) . BPCI initiatives have demonstrated reduced health care costs (Dummit et al. 2016; McLawhorn and Buller 2017; Siddiqi et al. 2017 ) and improved quality outcomes such as decreased length of stay (Iorio et al. 2016; Mouille, Higuera, and Woicehovich 2017) , rates of 30-day readmission (Mouille, Higuera, and Woicehovich 2017) , and increased rates of discharge to home (Iorio et al. 2016; Mouille, Higuera, and Woicehovich 2017) . ACOs have also demonstrated cost savings, but the Physical Therapy Episode of Care in Long-Term Careeffect on quality outcomes is less evident (Nyweide et al. 2015; Siddique and Mehta 2017) . BPCI and ACO policies are similar to the Ontario policy change in that they provide reimbursement for an episode of care rather than health care providers billing for individual patient interactions, with the goal of improving quality and reducing costs. Our findings are consistent with those of BPCI data, suggesting that there are improved quality outcomes because of shifting to an episode of care model.
However, there are also several differences between the policy change in Ontario, our analyses, and the US policies. First, the policy change was specific to the provision of PT services only, rather than the provision of all health care services within the LTC home. This continues to leave the Ontario LTC sector fragmented, and there is a lack of emphasis on multidisciplinary care. Physical therapists are often contracted into LTC homes in Ontario limiting their ability to interact with the interdisciplinary team, and the new policy does not promote a team approach to rehabilitation including other professionals like occupational therapists, kinesiologists, and nurses. Also, aside from our analyses, there is no routine measurement and reporting of quality outcomes with the new PT policy to ensure resident care is not being compromised, while rehabilitation costs are being saved. Second, bundled care is applied for discrete episodes or diagnoses. Indeed, the most common clinical episodes for BPCIs in the United States were joint replacement, pneumonia, congestive heart failure, chronic obstructive pulmonary disease, and sepsis (Greenwald et al. 2016) . While funding discrete conditions may be appropriate for acute episodes, such as after joint arthroplasty, it is not applicable to residents in LTC who have several chronic conditions that affect their everyday functioning (Hirdes et al. 2011) . Only 9.6 percent of residents are discharged to the community from Ontario LTC homes (Hirdes et al. 2011) , as such most of the care provided is chronic. Additionally, BPCI and ACOs base their quality assessment on claims-based outcomes, such as length of stay or discharge to home, rather than clinical data such as ADLs or falls which we used in our analyses and are more relevant to the LTC sector.
A limitation of our study is that we were only able to report the amount of PT received in the 7 days prior to assessment. We had no data on the goals of PT, or what the PT intervention entailed. Our study may underestimate the proportion of residents receiving PT if they received in the last 3 months, but not in the last 7 days prior to assessment. We were unable to control for corporate ownership of LTC homes, which may have affected the rehabilitation services provision patterns before and after the policy change. Previous work has demonstrated the effect of for-and not-for-profit status on QIs, and rehabilitation patterns could vary based on ownership patterns (Liu, Feng, and Mor 2014; Tanuseputro et al. 2015) . We were also unable to gather information on the proportion of residents receiving other programs provided within the home, such as exercise, falls prevention, and activation. We were not able to capture differences in how professionals in each home collect data in the RAI 2.0, which may affect the validity of interfacility comparisons. However, each home does receive standardized training regarding how to accurately code and enter data in the RAI 2.0, and the Canadian Institute of Health Information completes data quality checks at regular intervals. Additionally, we were not able to follow residents who were discharged from the LTC home to the community and were only able to capture the 4 years included in our study as this is when the RAI 2.0 was implemented in Ontario. Finally, we were not able to gather the resident perspective on quality of care or the policy change given the nature of our data. However, our study was the first to describe the change in PT services before and after a policy change in the Ontario LTC context and to explore the relationship over time between the proportion of residents receiving services and the performance on QIs.
CONCLUSION
After the 2013 PT policy change in Ontario, fewer residents received PToverall. While controversial, the policy and subsequent PTservice delivery change appears to be associated with improved performance on several ADL QIs. However, having a large proportion of residents receive no PT and the least time-intensive PTwas associated with poorer performance on two of the ADL QIs after the policy change. More work is needed to determine the best funding and service delivery model to support residents to improve their ADLs.
